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HOW THEORY AND RESEARCH ON READIN=G ASSESSMENT CAN SERVE DECISION-MAKERS1

Robert Calfeeand connik Juel, Stanford University ,

The controversy over educational testing continues to make headlines
-

in newspapers and bold type onthe covers.of profess.ional journals. The
.

actual_source.of the nth iness varies somewhat. from one complainant to
, . K - 's

another,. e.g.,' cultural biaS', cost and time,- need, etc. But frequently
.

.

' . -

people express concerns with-the inappropriateness of,present measures of

school achievement. Because of the perceived impoIrtance of reading.to .suc-

cess in other school subjects, reading tests are.chailenged with, special

force. 'Parents'are generally not al4ays) mystified by achievement tests

butt'believe that their child's measured performance means something--it '

.

idOes. Teat ers often express the feelingthat present reading achievement

tests don't measure what they teach- -they are generally right. Administra-T
tors,lrope that their aphieveient scores will go up rather than dow,n--about

.

half the time their prayers are answered. (Hopes and prayers are the pro-

per terms, for ad iuistrators are hard - pressed to findclear evidence that

helps them act to improve reading scores.) Finally, school board members.,

and legislatOrs must feel frustrated that with go many resources being elle."
. .

cated to the improvement of reading, there 'is no clear'trend toward improve-

-ment nationwide that matces the resources--and th n they hear experts say
. .

-

that no one knows what t1 tests measure anyway!

What Are.tthe Answers to all these Problems?

,

First - EkiSting reading tests` io seivea.useful putpose. As unidi-
1

mensional indicators, they'predict performance on othet tests ,

with remarkabie''accuracy.

. Second r Present tests are

.
probably cut time

extraordinarily inefficient- -weicould

and effort to one - fourth or even one-tenth
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and obtain the same information., Group-administered,

multiple-choice test one-quarter as long, administered to

half the number of studentb, would provide adequate datafora

the purposes-for which they are suitable, at considerable

reduction in cost, time, and effort for everyone.

oThfrd- Present.tests are not aPpATriate for all the uses to which
.

they are put--they predict general suCcess or failure in

`"school, they call for action,but they do not tell what action
:\

to take.

We suspect that a lot of uergy presently goes into teaching children

what,they already know Arkin, 1974). Given Simited resources, this ine(-

fiency is, troubling. Tests could provide evidence to hfghlight areas of need,

but to do this requiresItests that generate differential profiles,- -that

reveal relativ strengths, and weaknessesfar student, for class, for

school, and for district. Existing dtandardiiechievement tests d.not -

e-\
' provide reliable profiles: Subtests exist, to be eUre,'but subscores with

quite different labels are, highly correlated with one:another, -and invebti-.'.
A. ,,..

gators have shown that the "profiles" ar Our,own work has

-.,
.

,. ; , ,shown that existing establishing total test.reliability are'
ng me s of e7 ,

. .
.

inimical Adth the creation of ,tests ehat yielctreliable profile information.
&

Criterion-referenced and behavioral-ol3jective.tests have (lift ent,kind's . #

'
. .

of pLbleMs. Abide from the fact that many look like standardii ,:achieiler
. r . " N., ,

.

'ment tests; the teacher, and others face'a wide array-of unozganize data
\\e

(e.g., school administrators have found it.aikficult, tO3nake use of the

.findings of National Assessment of Educational Progress, U.. GAU; 197
.

.1 '4,;-.
4.We are convinced that ifferential profilea'exist, arid that in havek4k,

.

. A.
,

4 , 1 .
he methodology to measure them,. Advances in diffeuntial-diagnpsis

f

61.',.
,

I. I

t

y re...
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for decision raking are close at hand, in our opinion. These advances

3

build off two recent developmentsadequate theoreHcal models, of the read-
1

ing process, and redefinition of the concept of test reliability.

Theoretical Models of Reading

So many diverse theories of reading exist, and they have proven to be

of such little use'in solving practi.cal'problems; that you might wonder'why

we turn at this juncture pm the notion of theory. Nothing is so practical

as 'a good theory, it is said, and in many areas'Of applied science thie

epigram has proven true. In principle, an adequate theory of reading

should point us to appropriate methods of test design and construction, and

should direct us to proper techniques of analysis and interpretation of the

results. I believe that we can find such guidance in a theory, though ,

probably not from the complicated models that many have ,proposed (Calfee,

1'975).

The,independent=process theory' which we will describe below appears

unduly simple, but it has powerful consequences (Calfee, 1976). And though

lacking the intricacies of a computer simulation model or the elegance of

mathematical derivation, it does have practical consequences.

Independent-process theory rests on the assumptions that, the mind

carries out. certain activities through the operation of independent cogni-

tive processes -'-by analogy, the mind Operates like a "works-in-a-drawer't

'television, rather than through a complexly interwoven and interactive net-- .

work of processeg (Figure 1). Psychologists and eduatorgoften say that .

- Figure 1
people are complicatedand they probably are in some ways. 'But-for cer-

-about here c

tain'purposes, including the design of feeding assessment syste*, a few 4

simple categories of mental processes may suffice to describe the mrt
'

6 7

a

important features of perfOrmancethat is the essence of the independent-,

jrocess assumptibn-
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As will become apparent, we also think that the categori:6 of inde-
.

. . .

pendent processes in reading are closely linked to what is taught-1n the

case of derived Skills like - .reading; people learn what they. are taught,- ,

-

and they learn independently what the. are taught independently. Talus,

as ap plied tp,:reading, 'the theory agsUmes the existence of, separable skills,. ,

4 -

like,decoding, -vocabulary:and comprehension. To assess these as indepen-

dent skills, we need clean subtests,which minimize the contribution of ancil-
,

'lary skills. We aho need loidtroduce systematic variation in the content

and context of testing,,and the critical data include comparisons between

performance in one set of circumstanced and another.
, , ..

.

)An Example of an Independent-Process Model
C 1,

, t
Lets see how.the principle of process-independence appliesto the

411,1*- '

3
A . An

assessment of a student's ability)to,'read" and understand single-words.
i'

The task we have in mind is a common one at the,primary 'school'level. The

_student is shown a list Of words,selecte& to-represent a particul'Ar "level

of d3.fficult17." He is asked first to pronounce each wor4, and then to,
A .

. 4
, demonstrspe that 4e understands a common meaning of the word.

..- .
.

-

What 'thought processed must the student bring to bear on the k in

order to perform successfully? What are possible-patterns of faiure,

and wHat do these patterns mean -for'instructrod?' The informati n-processing

model-for' test design(Figure 2) incorporates, three processes 7attentionp
-...

.4)Figure 2' ..,
. .

. decoding!, and lexical 'interpretation. We will look at each f these in
-

about 'here .t,
,..

k .4.t. .
4

turn.
. . .

I.

,
..

, 7 11:4,R: 'First, 4e consider --how the student dttendsito the task. 'This proCess
o. . " . 8 I.

.

is,a complex entity in' its own right; including the ov rall level of activ-
.

9 ---

i*, the extent to which the,stUdent selects relevan .cues and rejects ir-:
1

. 0- -

relevant informatiohl'ansi
.

the degree to
.

whichAhe student can Concentrate

, .

. ,. 7 .

A '

,
,

0.

.
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tet. .

the maximum available mental capacity on the task (FAntkowski & Calfee,
.

. -.

rfr
.

in press). For our present purposes we will lump al:.of these into a sing"
. . %A

,

"box." We plan to influence this proce'ss by variation'of a general character,r ... %
'.,

. and we Will measureit, in generic fashion. We include this process. in the

model'bepause'it seeds, likely to` influence the operation of the *er two
4 , ,

processes, and, because specialists in learning dirility have identified
t

..,..

attention) dysfunction as an important reason for...,reading failure (Ross,
N

I.1976). The design' of the assessment system allows us to test this hypothesis. -

for each individual student.'

The second proess; decodihg, handles the translation 'of print into

-

spoken.language. Updoubtedly, thefe are subprocesses that handn specific

aspects of the translation task; but for our purposes we again consider
r.

414k .

,these as an aggregate .1 .

The third process, lexical interpretation, refers to,the student's.*
40.

ability to demonstrate a common meaning of a word presented in, isolation.
. .

One may argue; and rightly so,t that during the silent reading of connected

I

prose, the student thinks in a,quite different manner than when he istshown

a word in isolation and,asked what it means. The point is well taken, but

itrelevant to the preSent situation. Students-are asked tb do both tasks

as'part of 'learning to read, and the high correlation betoken performance,

on the two tasks suggests that they share a number of elements in common.

Once the model is specified, the next step in testdesign is to
. . v

;-designate.ont or more factors--variations in testing conditions--that are
.

!
. likely to strongly influence the operation of each process. An example

.

. .

. ..

of a relevant factor is s 'hown above each of the processes in-Figure 2.
, #

sr ''
,

, _.
,

k-
, . .For instance, in thV ease of attention, it seems to.Ug that the operation

..,

of that process should lead to better overall perforiance when the student .,

a
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is individually tested in a quiet root than when he is tested with a group
V. ,

in a noisy-room. We also propose that regularity of the letter-sound

correspondences of the stimulus words should affect, the decoding proqess-,

and that, familiarity of the words should influence the lexical interpreta-

tion process. The design of the test includes all combinations of the

factors, and so each student,is tested under all combinations., Thus, in-

one set Of situations the student is taken into a quiet room and asked. to*

pronounce and to define words
from combinations. of letter-sound regularity

and familiarity. The testing is then repeated with different Words from

the same design in a regular, noisy, crowded classroom.

Having specified variations that influence each process, we next want k.
4

to find a way to measure the operation of each process. We recommend

choice of the most direct measures possible. Thus, in addition to record-,

ing theAorrectness of ,the Pronunciation and Definition, the tester also

records the student'p Concentration on the task as a general measure of
`

.attention.

The purpose of the design variations is to.measure,the student's per-,
formance under different conditions, As away of discovering,relative'

strengths and weaknesses. This principle is akin to the,clinical tester

who, beslftes noting a person's overall intelligence
test score, also won:-

sides the difference between the verbal and'peFformance subtests.

Reliability .of Profiles'

Most tests are designed to optimize the reliability of the total ;Sore

(CrOnbach, 1976), Thy procedures we are proposing emphasize differences as

much or more than overall 'summary scores (Calfee & Drum, in press).

--In general, reliability refers to,fhe degree to which a measurement
X -'0 consistently reproducible. We can consider the consistency in performance
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wheri a person is tested with one form -of a test and.then'.reeestedWith a

. ".slightly varied fOrm. Severalthings h
4

ave changed. The exact form and

content of the test have changed. The student has'probably changed. ife

may have learned something, -he may have forgotten something, he may have

a headachenow that he .didn't have earlier. All thesersources of vari-

ability tend to influenCe the reliability in\test-retest situations

(Cronbach, Gleser,.Nanda, & Raj?ratnath, 1972):

Test developers,tend to emphastz within-test reliability. There

are several ways of thinkingabout this form of'conistrcy, (Cronbach, 1970,
it ,

,;
Ch. 6). For instance, suppose you divide the test iteths at random in two

.and rorrplate_thd_two subscores, Repea this eFatiop for all possible.
.

split-kalf divisions of the test, then compike the average correlatio'n
'

% -
I

.',

between the half-scores'(Cronbach,'1951).
This provides a measure df the

------7- -- .1 , ( ".
Af .

,

exteratowlacheadlitemumtributesdonsistentlytothetotaltest score:

One way to obtain "perfect" intratest reliability is to use a test in which

the items are so homogeneous that the student either fails or passes all

items. Test ,developers, to the degree ehat they.. strive for high+levels of
/

intratest reliability, are under pressure to .eliminate test items that yield

, divergent patterns of, performance from one student to the next. The items;
_ .

-that remain seem likely to measure general performance chatacteristics
,. ,

(

40 :
rather than performances that reflect specific Instructional outcomes. SA

r:

if you want a perfectly reliable test, assk the same question twenty times. '
1"

-: Either a student knows the answer Vr he doesn!lt. This would,be absurd, of
A

toward',course, but in the limif it is the "ideal" toward' which reliability aims.

Maximizing intratest reliability is impOrtan when the test scoret-ts

--tio serve-for a major decisionbut it aY be)cour4 rproductive for instruc-__

tional deeision-making. Teachers nee4 to knoTi more than the student's

9 4

.

4



.."

Of

Calfee/Juel 6-22-77 ,

Reading Assessment Serves Decision-Makers 8

,
' <,

ge(ieral ability.' IndividualizatiOn requires knowledge of divers atterns

of perfbrmance on specific tasks for different studentt.', '-For the teacher,

a "reliable"'assessment instrument is'more properly defined as one which

. accurately and consistently indicates the specific patterns of instruction

that best fit the'student's needs and capabilities,

We/have discussed.elsewhere detailed techniques for measuring the
.

.
.

.

.
.

,reliability. of profiles, and have illustrated the application of thse

4

techniques to the designkanddanalysis of reading tests (Calfee and Drum,

in ptess). The technical details are not rele ant to our present purposes,

but several points deserve emphasis. First, differential information about-

strengths andweaknesses inseparable skill areas isneeded for intelligent

decision-making. Second, in thedeaign of most current reading tests,

"the reliability of the test" is established in a way that optiMizes item

consistency 'with the total score. However, to obtain differential profile

iniormation requires the development of tests where profile reliabilities

are optimized. Third, we suspect that increasing the reliability of pat-
,. .

O

i

t
.

,.terns wi 1 require test developers to minimize generalized task demandsA
1s......

'..

and place emphasis on specific task demands in the construction of tests .

Such steps shoild enhance.the validity of the tests in significant ways.

- %.,,Evaluation of.,the dig
..-

.
1

1 kg'
In this section we apply some of the previous ideas A a critical

t
.:4 ,. .

evaluation of the Minnesota EdwatIonal Assessment Program NEAP) (Minne-

sota Department of Education, 19704:S The' .Statel4purpose bf thealinnekota

- . .

.

.

M.Assessment was to "examinethe reading performance of Minnesota students;
.

and determine which-factors appear to account fd1 r a variation giti that

performance. This report, and analysis of X4/ results, gives-a clearer
if , .

picture of how well Students hre reading and examines how groups:of btu-

.

oa

A

I.
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.

E

t..

dents vary in performance., By describing the Levels of reading performance
.. ,

. in Minnesota, the report present& to educators, poll.cy makers, and the lay

Public reliable' information to use in the consideration. of alternative

directions, for educational policy" (Minnesota Department of Edubation, 1974,

p 1) .

r

The Minnesota Assessment is a generally fine piece Df work of this
. .

1
:

.

genre. A yariety of tasks and content are represeitted in'this group admin-
.

>

istered, multiple choice test. The'items are clearly laid out, and the.
/

.,_

instructions fairly readable. A detailed 'analysis of the results'as carried
,

out by several independent groups,. At times the report has an air'of "com-

smittee writing," but this.i* inherent'in a multiple perspective apprOach.
, %

We did not have ac ess to specificitem analyses--if tnese are not avail-
.

t
able they would constitute an important addition to the report.

We will focus our eritiquePon three points.: '(a) the relation between

program goals 'and the content and'analysis of- the data, (b) the test lay-

out and item construction characteristics, and (C) the formal of present-

ing measures and.reporting data.
,

,

In a separate flyer (MSP-,-Minnesota Statewide Educational' Assessment
o

t I 'c .4
.t

'e

Program);-the followingoestions are raised:
' .

..
. - *. 5 ..

.. ,. How many students in },our school district or in tfte state,can,rea

fluently
I

enough to be. -considered basidally litert? How many an
.

not? How many students read well-enough to deal with materials.'

demanding critical, judgmental reading skills? glow many students

..%.7.4.

'read wej.l'enough to ..be successful in a college setting?4' Are their
.

,

,. . J

ambitions in line.with their' abilities?

0

Thede are good questions, and sufficiently important to deserve validated

answers. Unfortunately, no attempt.is made anywhere in this large scale

r
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data collection %Id analysis effort to validate the iesults. We will not

spend icng on this-poifit--S.imply stated, it is crucial to obtain other kinds

-
of information on success .1; schooling as a validating .criteridn for test

.instruments of- this sort_rAll hate know from this assessment,projeldt

qs how well thegtudents do on tests. '40°

A second poin,t about the program goals concerns the way that answers

are provided. The test items from the Minnesota AssesSment- were used°t
AO -

generate several indices: Basic Literacy., School .Success, Reading fdr

.Critical yaluation and Citizenship, and 'Reading for Success in College.

These indices are reported for aggregated data separately for each index.

That is, one can find average performande in Basic Literacy-es A fuhction
,

.
.of various demographic and ethnographic factors. However, nowhere is infor-

.
*

i
mat ion provided in a contrastive form,,so as to show the. relative strengths

0
a

and weaknesses in these. areas for various subgroups ire the,pogplation. The' . .4'
.

.

'reader can -put same -of the tnfOrmation together yr° the report to highlight .
-.

... . .
...., .

these strengths and weaknesses, but the report dOegn't do this job. .It is

t

not much of a4secreto find out that low.SES minority groups do poorly

In Iiirtaully all of theselareas--what we also need to know ls_the character

of their relativestrengths and weaknesses,.-- The report comes close to Oro-
-

-

viding,such Information in Chapter 4, where "domain" averages are given,

for several categories of factors. Two samples of data.for nine-year-old
.

,...
. .

_
. .4students are plotted in Figure 3, and it appegis that the sharpest group., - -,_

Figure 3 4 Idiffererices show up in the :comprehensive tasks. However, Ayerages pan -....

about here . 11 . - ..
.

. - - -'r - _ actuallY'obscure underlying patterns, and what is needed are. actual profile
. ' ,

.

. .

f....

statistics-for students and schgOls (Calfee,'1976; Calfee & Drum, in press) --

r

-Incidentally, the MinneSoteleport is skimpy en descriative statistics;
A

V.like sample Size, measpres of variability and coreglatiOns, idhichcould

'A

o

12.
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. Figure 4

about.tipre

provide a more complete picture of the results).
4

Nonetheless, the two

profiles in Figure 3 suggest an interesting differehce between the effects .

L
of variation in SES (a-relatively sharp contrast in Passage,Comprehens lon,

4
compared with the other differences), and variation inAttention (fairly

constant decrements Ior the Low Attention group in all domains). We think

that information 4A this sort, sharpened and highlighted, could provide a

more useful basics for action than separate compilations of test scores.

The reader may wonder why this is not a problem of "reporting." The

answer is, it is a conceptual matter, and not pimply'a question of how to

present data. Decision - makers at various levels need to begin thinking

more about what students can' and cannot do in particular instances, rather

than foCusing on overall levels of skill or weakness. For too many years,

the student's "averav" performance, weighted to favor verbal and academic

skills, has served as a basis for making an overall judgment about that
a

child,. It is po'ssible to highlight the child's strength (Cohen, 1973);

it may be vital to deal with specific weaknesses. Thinking in this fashion
x'

,

is also likely to lead to tests that are designed for pptimallyereliable

distinctions between significantiy,different areas of skilland knawled

Next, let us, look at some of the i tems in the Minnesota Assessment.

In Figure'4 is.a set of eight items-testing knowledge afxprefixes and
*

suffixes. We have several uestions, First, why spend soMuch time test-

ing the Concepts of "prefix" and "suffix"? Surely, other questions about'

morphology are equally or more relevant to the child's level of vocabulary

competence. Each item takes some time and energy- -what other variations

in'content and task could be substituted to yield additional information

about the students skill and knowledge? For .instance, one might ask the

student to add affixes thaproduce changes in meaning, or to'shoWa Rnowl-

N. a
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...., edge of how aeadded affix changes meaning. Second, what does an error
-..

4

12

' mean? the report inclides some efforts to analyze error' patterns,' to be

sure. Nonetheless, the
t

character of the items makes it difficult to kno.

precisely how to interpret an error. For instance, what if the student

hasn't learned these two "reading jargon" terms, but knows the underlying

'concept of affixation? He 'is likely to :Ass all of the itemseading to

the mistaken conclusionthat he understands nothing about the concept.

Item content and task demandsar important determinants of the con-

cept of testing. If the student believes that.the test requires him to',

look for "prefixes and suffixes" without regard to meaning,,then'the stu-
mp

dent does well to check anything that might be a prefix or suffix. 'For

.instanCe mis and u re both prefixes sometimes,-1Wkthe student might

spot these -i. Items E and 'H, Nothing in the testing Ardatton requires the

ild to check to see whether such a judgment makes semantic sense. A

qui visual scan leads to errors that are promoted by the test design. It

is easy 'to "design" items that promdte errors--it takes considerably more

planning and tryoilt to find the conditions that promote success.

It is hard to overemphasize the influence of testing context. For

. t instance, in*the report we read: "In the 'ignore the text' strategy, a stu-..

dent seemingly reads the question and chooses a distractor which represenis

common, but often inaccurate, knowledge" (p. 33). A thoughtful reader of

'the,co4rehension questions in the Minnebota Assessment might wonder why a-0
c

student -would follow any other strategy. Many of the questions hinge on.3

1'

external knowledge; mote often than not, the student will be correct if he

answers on the basis of external knowledge. Reading the prose wastes time,

and adds little Useful information. After enough.instances of this sort,
O

the clever (or lazy) student will conclude that he should look first at the

questions, and only when uncertain return to the text.

14



Figure 5

about here
designed.to tap vocabulary knowledge. However, the key to these questions

Galfe/Juel 6/77
Reading Assessment/Decision-Makers 13

The exercise from the Minnesota Assessment in Figure 5 presumably is

is conventionality0. For instance, one might)believe that zebras are ner-
-,

4WILLS alL over, unlike horses. The student who is not familiar-with real
1

. W...

zebras might also think that they are' relatively hairier than a horse.

The student with some experience with zebras (picture books that stress

the stripednesS ofthis animal)* will be at an advantage. Item B iseven..

more dependent on conventionality (and sexism as well). We all know the

mother's role includes sewing torn pants. A lega conventional mother might

.,".

decide to fold them up and put thepi aside--the problem is, Billy's, not hers.

The thoughtful and creative child migSihtselect'"I don't know" as the best
- .

..

.,answer. . But conventionality dictates that "1 don't know" is never'a proper
& I .

answer on a test.
. .

For each of thesejtems, the critical question is, what is being tested?

What, does an error mean? What action
/

houlitbe taken by the de 4r

teacher, or lay person when confronting a group ofstudents (or individuals)

who make mistakes on these items?

We will not follow this line further. However, for any test of this

general- character, we believe it is a good idea to ask continuously: What

doesIthe.child have to,know in order to succeed? What interpretation is to

be put on a failure? UOW can the test item be modified to gain a wider range

of'information about the student's capabilities., and to ensure that the

0

skill and knowledge being tvpedeis measured in ad clean, precise, and

uncontaminated fashion as possible?

The last point we.want to make about the Minnesota Assessment concerns

reporting data in a way that make them useful to decision-Tmakers. The

Minnesota report contains3a great deal of information. Several efforts

15
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have been made to simplify the pre entation, and to reduce the tremendous

amount of quantitative informat . Decisi-makers nee0 descriptive infor-

2
'oration in the simplest possib 'form.

Our complaint comes frgit the intrusion of unnecessary jargon and ,

acronym. For instance, n Figure 6 is a portion of a table from the report

intended to show the elation between background factors and reading per-

t // /
Normance. The.infOrmationia interesting and relevant, but translation into

3,

,a comprehensible form is a time-consu g task ford the expert, and probably

outside the competence of many of the 'educators, policy makers, and lay

public" for whom the report is intended. Our point is simple--researchers

who prepare reports should keep the audience in mind.

Perhaps some of our points may seem niggling. However, we are firm in

the opinion that researchers And evaluators do have important information

o convey to policy makers and the general public. Many are skeptical about

s.\

the value of educational rdearch-and evaluation. This skepticism partly

reklects the comple ity.of the phenomenon.' We feel that it elk) reflects

the failure of thoe who design, administer, analyze, and interpret test

results to do-their best to.eprovide useful.infprmation in a clear manner.__

.., ---------

For, better or-wprse, those of 'us who .n e orm this task must be
'

right in
-P-

40.

vl
everything we do for our work to be of value.

*O.

16

4,
.



Calfee/Juel '.6/ '/71
Reading Assessment/Decision-Makers

,r
k, b

*That a Teacher Needs from a Test

.

, 15

In the preceding.seCtionsawe have looked-at characteristics of an

assessment system that facilitate decision-making, illustrating the points.
4:

by a situation where decisi6n-making is at a fairly high level. Teachers.
0

also make decisions, and;, in our opinion, the '`ame principles apply at the
*

higherlevel of the classroom as at the higher lever§ of stateadministratora:and

legislators. Partly because the individual classroom situation is more

concrete and4comprehensiblet if may be easier to see the principles-4n
.

action at that level.

What kind of information:does the teacher need from a test if the goal

is to improve instruction?' First, :'information is more useful if it

points directly to the appropriate instructional treatment. Finding out

that the student has not mastered the basic "long-short" vowel correspon-
,

dences in English gives. some direction to the teacher. Being, told that-the-

student "lacks adequate word attack skills" is less useful, And information

that the student "cannot, grasp. the abstract character-of letter-sound

correspondences" may4Ven be counterproductive--the teachqf may try to teach( -
,

"the abstract char cter . . ."

f 1

A

Second, test information should reveal the student'§ unique pattern of

strengths and weaknesses, and not just his overall level of competence. The
,..,

* W. .

typical reading achievement test may inform the teacher thatthe student

"reads at the 25th percentile,".i.e., that seventy7five out of every hundred

.

. .4;

ants in the nation Uo better on. the test than this particular student.

Critmayshowtiatthestudentperformstt.m grade- level - equivalents below

,

expectation for his age. Such messageerarely surprise thitompetent teacher.
,

,If the student is, in generil, doing poorly (or well, oraverage),-the
.,

teacher does not need a standardized t st to-tell him "so. Learning that an

1 7 i?

. e

.

NEL
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old house you just bought is decrepit and in, need of repair is no.surRrise,--
-

`hopefully you knew that when you bought it. It/is more useful to,betold, -

1

.that the plumbing_isn't as bad as it looks, whereas the apparently solid
!

I.
4

N4,7,loor joists, are riddled by termites and need immediate attention. Similarly,
'

..
-.,

.

the teacher is helped by an assessment system that highkiihts patterns of
- .

5 .relatilfe strengths and weaknesseS--such'as'a student'sUnderstanding'of rhd
.

:: fh ameaning of certain wOrds is'relatively less well developAthan his abilityS ',

\ Vi
to'decode-them. Sdch patterns are often utkdetectable in Ro qrmance on,a

t 1-
1

:4"- V .1 1 - ....,,
J

.

)

generalized test, especially'lf.:the student performs poor14 overala anti the
-'

test is not appropriSte,to his level of competence (Calfee, Drum, & Arnoldf

in press)..
. ,

Third, the teacher needs to be able to discover, the conditions under

q.which a student succeeds or fails on fairlyfloecific tasks. A low score on

4 standardized test of reading achievement means the student has,ndt given

,correct answers to many of the., questions on agroup-adMinistered, multiple-

choice test. To do-well:on such a test requires numerous skills; if the -
student fails, the test'does not show which skills were lacking; For example,

the'usual'comprehension task rtquires,the student to have "gottenait all

together"--i demands proficiency in word-attack skills,yocabulary knowledge,

arid ability to group the structural relations in the passage. Two
syntax

dent may Iii; .,th be labeled "ITF comprehenders," but for different reasons.
..; .

ThOabe clt, not reveal the differences, and
,

the teacher_is left-without
;,., ,

thainforMation nettled to improve the situation.

_The teacher can most easily'determine-the-stUdent's
levAl'of knowledge

by asking him to perform the same baiic task under a variety of conditions.

mice, perhaps the student who failed on the group administered corn-
.

test will succeed when the test is individually administered,

18'
T-
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with care that the student under tands the directions, that he reads the

passdge (and the questions and answers)., and that he makes some response to
4

every question. Or perhaps success comes only when the student is asked to

read the passage aloud, and is given help on words he has trouble pronounc-

ing. What if the student comprehends only when he is helped to understand

words that, because of his level of-language development, his ethnic back-

ground,'or his particular interests and experiences, are unfamiliar to him?

The student Who comprehends when.special care is taken to motivate him for
k

the test doesn't need more.instruction in the subject matter. His poor

F`

perforinance under regular conditions reflects something other than poor read-

ing skill (Goodnow, 1972.). Similarly, the student who can demohstrateunder-

standing of a passage when he is helped to decode and define. difficult words

does not need further instruction on comprehension; he does need more train-

ing in decoding and Vocabulary.

A fourth require ent for a test if at is to be useful to the teacher,

1

is that information is cheap and efficient. Administration, scoring, and

interpretation must be quick and,easy. Otherwise, the teacher is unlikely'

eo use the test, even though it gives helpful and relevant information.,

The problem here is what Cronbach:(1970', pp. 602ff) calls the bandwldth-

fidelity dilemma. The need is fora test that covers abroad xange .of skills

,

and knowledge, the provides variation in he task-requirements, that has a

"bottom" low enough and a "top"\high enough for the variety of students and .0

mr, the extent of learning over theschool Year. Meeting all these criteria

is not simple; however,, we believe it is'possiblp to design reading tests

that close tc-3meeting these requirement.

a,
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A'Praciical'Example--the Interactive Reading Assessment System
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Our effort to apply these principles heuristically to imp,ove reading .

test:design, relying on our intuitions about underlying mental prOcess4s,

is exemplified in IRAS (Interactive Reading Assessment System, Calfee &

Calfee, 1977). Concepts of tess design will be illustrated by the section

of-IRAS that measures comprehension skills.

We 'begin by laying out some of the major dimensions which influence

performance on a comprehension task. To be sute, comprehension is a complex

-activity, involving numerousprocesses. Debate will continue for some time

about what the term 'really means, how exactly to measure it, and what tasks.

5

to emphasize under this rubric. For our purposes, the questions have been

resolved practical manner. The basic coMprehension task entails asking

a student"to read a passage aloud, and then, to respond to questions designed

tp tap his ability to extract specific details of information contained in

the-passage, to grasp relations among the facts, and to provide a yeagonable

summary of the main themes.- We prefer to have the student read aloud, not

becaupe this is essential to comprehension, but because it provides direct
,

.evidence on Ithe student's level'of success in translating the printed text.

The first and most *mp4.ttant dimension id the "diffidulty" of the pas

sag(e. Y'k one collects a large sample of materials, appyopriate to the inter

estMand competence of elementary school children, these can be reliably

graded by experts according to the relative ease with which students can

read the passages. The features that ;inter into'thiS dimension are partly

kcnown at present--among these are passage length,-familiarity of the vocabu

lary (frequency of occurrence of wo4ls in print), syntactic complexity,

number of propositions, and degree to which the passage-deals with tics

that arise in everyday experience, among others. Various readability formu-
.

20

I
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-A
as verify the existence of,this dimenSion, and the degree to which one may

`1:9°

reliably place a particular passage somewhere on the scale +(Gilliland, 1972;

,klare, 1974). These details are.unimportant to our purposes, which are sttis-
-

fied by the selection of,a wide variety of passages that vary

whatever it means..

,
. .

, .A second important dimension for our purposes is the difference cot-
.

mdhly referred,to'as "readipg" versus ".listening" comprehension: On,theone ,

hand, the tester can ask the student 'to read the passage himselfand then

test his understanding, or the tester can read the passagt fclr the student,

/
sencouraging him to can the matergl as it is read, and then can test the

%
/

student's understanding.. If thee,tudent filijs when he readkfor himself?.
..

,

. ,

, .
'40 ,.

he may still do well with-similar materials when the
:4

tester reads for him.
,-.-- , .

- ,
This contrast in performance has important implications for instructio

?especially when,compared with'a-third outcome where the student does poorly

even when
,

the material is read .to' him.
-...

,
.

.A thirddimensidn, occakionaly mentioned in test manu4s
-

but seldom
.

_ %,.

part of either test validafion.orinterpi tatiork, is thschathcter of the

questinnwasked. As mired earlier, one may ask the student to recall

details-of ialecific proposition, .to,put together'relations betweendpropo- .r6 '
sitions, orto summarize the"structure of the passage--vtrious thher ftbssi-

,bilities exist, but these are the main kinds of qudations referred

most discuSsions of how to measure cop

tester/teacher would want to di 's'tinguis

t .

to in

rehension (Guzai, 1972). 4Su eLy the

h between thPstuden whose bIlityl

to handle a comprehension task was weak for all categories of questi

and the student who regularly "got the facts" bUt couldn't organize .t
,. r :,

kl.,

_:-

\ 'Another dimension closely relfAed to the type of quettion is the
.

response requiredproductive versus receptive. If the siudeneis ask

ns,

em.

. 21:

d,
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after reading a murder mystgry,("Whecommiteedi-fre ime* he must-werate
,

0.

the answer on his own, reaching into memoKy.for possibla4alternatives, then
4 ,

-4"

choosing the one that seems most plausible. If eV-student isiasked, "Was

it the butler ,or the grandson ?" _searching 114ory,formviable,alfernatiyea__
-

is unnecessary. Only' recognition is required;, andtive stadent may actually

tt

nse his knowledge of the world,to make the choice_Without reading the

rial at all--how often doe's a writer have someone murder grandfa

it must have been the butler.
1 ,

,

Figure 7 shows hi,/ these dimensions ate-rep sented 1i,sample mate

,

:i4a1; from. IRAS. For efficiency, the student is asked to help locate his

levelo)f competkene. He looks at a graded
..: ....c. '

the
. ) t 0

..
,Ligure are from the fifth and ninth levsis ill A series from Ito 14),. ......-,

' .

mate
.

series of passages (those,in
. .

, .

0

and tells the tester when he h eached a passagetftat he dks he cannot

read. The tester then asks the student to read"the precediilg passage algid,

and to answer several questions. If the student's reading performance is

4
poor, or if he fails to answer the.questions sa .5actorily, the tester

then asks him to read the'next easier passage in '14- series. This procedure

---.

e x.

i .
J..

is con inued until the student achieves a satisfactory level'of performance.

V

If the student is successful on theifirst passagehe is asked to read the
v . ,

next more difficult passage, and so on unti): he'reaches a level'which,is too:

difficult for hiM.

The interactive procedure described above$pertits a,rapi4 evaluation

of the student's level of competence, and the degree/to which performance

changes with the difficulty of the text. 4fter the reading,teSt is completed,

the tester then

above hii limit,

to him. Compr

prednts the student with a pasElge o e dfificulty level
4r I

and asks the student.to,folliff along as the passage is reed

o

ion ques ond'are asked in th7I;LI ashion, and succes N

2 2
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sively'moIe difficult passages are presented until he fails to answer most
00-

of
,
the questions correctly. The limits of listening comprehension are

'thtreby eseablightd; wiifCh measures the contrast between readIng,and listen-
.

,

-0- -1
ing comprehensiot.

Examination Of the'questions in Figure-7 revealg a structure that

indludeg variation in type of question, and productive versus recognition

respon.se demands. For questions l'to 4: the sequence ranges from specific

details through a summarization. The fifth question in each series places

a different demand on the student--he must answer a question that is not

answered-by the passage

bepart ofthe'reader's

standing of the passage

, using knowledge, that is assumed by the writer to

experience, and.that is important for full under-

. On the one hand, it is reasonable to ask" most

comprehensioft questions should be passage-depenctent? (i.e., should be based

on information contained within the passage). But it is equally true that

viftually Anything a person reads makes sense only as external knowledge is

brought to.beax for interpretation (Bower, 1976). In IRAS, a sample of

. such knowledge is tested explicitly.

On the surface, IRAS resembles informal reading inventories and tests

like the Gray Oral Reading Test (Gray, 1967). Indeed, portions of IRAS

!+-

are modeled after procedures used in the Gray Oral. However, the de-sign,

of the system permits measurement of contrastive difference scores, which -
.

.r, . --....can reflect relative' strengths and weaknesses. Moreover, the incorporation
.

se

of probes and explicit decision stritegies serve to formalize the clinical'
.

. ,features of the tests The tester not only is able to follow his nose, tne'IC

test actually points the way. For instance,

the student performs when he is given a hint

is lack of confidence rather than` knowledge,
/

23

the tester-is able to tell how

For the student whose problem

it is important for the tester
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to learn that he can do very well on a comprehension,taskwhen he is prodded,

but faill. when left on his own. This contrast in. performance suggests that

his problem has littld_t-o_do with .comprehension per se. 4
/

Summing Up and Some Recommendations

.

The theme'in what we have proposed above is that a test -ought Co'pro-
0

a

/vide useful infgrmation about seifrable features of thecollection of skills.

knows as reading. .The level of detail.' in thd breakdown of el iformance.

skills ,should depend on 'Oe decision-maker's netd for information:- To be
, ..

useful, the information needs to have structure and.-organization
A

The
.) -

,." ...

district superintendent-11' not helped by being told-the average percentage
',,

.. _
\

of'corfect responses foy each of awi behavioral-objectives for each school in \'

.
.

.the district, For that,matter, neither is the
.

teacher likelyito be helped

by knowing the same information about eaoh'student in. the class. To be
../

told that the competence in decoding and 'vocabulary skills is relatively

higher than competence it.Cliteral comprehension skills provides a more

reasonable basis for action.

This theme may not seem to suggest much change from present proceduretT-
p.

After all, most stan dardized achievement'tests provide a bre*kdown into
*

subtests, do,lchey not? There am two differences.between what is being

suggested in this.paper and existing practices. First, present tests,
- .*
-

shaCkled by the restrictions to group admifiistration and multiplek-choice

krmat, not provide adeqUate,coverage ol'all the relevant areas of com-

petence- -for instance, we currently know little about what studdnts know

about ddcoding,,because such informatio requires that the student.read
itt

words or text aloud! Second; we have emphasiied the influence of the test-,
i

ins context on performance, and ehe related matter of meafluring corollary

aspects of performance. If a student succeeds in performing d task under

4

24 ,it
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.

one condition but fails under anothei, then basic knowledge is assured--

it is the student's ability to apply thiatkilEaredge that is in quedtion.

. .

Some etudents,do pootly on a.group test beCappe of distraction, and lack of

motivation. Tested individually, with care to assure")that they understand

what is required, and with the attention and.interest of another human being

v.

tik

to Motivate them, the same students may do quite well. From the point of

-view of somtone who has to decide what action to take to'help;tYie student s

2 improve his performance, this latter information would deem quite.important.
; .

4

'Even in a closely monitored individual testing situation, the We); that a

student behaves may, be an important piece of information. Thestudent

who is obviously concentrating,, who tries alternatives when he suspects

he is wrong, whose posture and wrinkled brow show dedicapion to the task-- -)

:and who still:fails to perform well--requires different treatment from the
4

student who'fails and who also exhibits obvious laCk of attention, hyper-
,

active movement, or disinterest.

There-is only (A modest amount of research directly based on the ideas

in this paper, and so recommendations for action should be received with

caution. However,'based on our knowledge and experience in reading

research, we feel relatively confident in presenting three concrete recom-,

mendations that depart substa1tially from present practices:

--Do less massive, "broad-band" testing, but improve the. quality

(the reliability and'informativeness) of what testing is done

111enezky, 1974): Don't do away with all testing, for that weakens

accountability.

,-Look to instruction as the model for what to test, and then consider

the influence of the testing situation, the tester, and the mate-

s rials. For the teacher, the best question is often, "Ar"e thelspy

5
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conditions under-which the student\can succeed at this task??

24

-....
)

Reading teachers teach several different things, and what is taught

will vary from one level to another,. Assessment sygiems should be
.

.
'

,
. .

designed to reflect theseIdifferefices, and the.emphasis should be
, .,

----. 4 i
on the reliability of the patterns of- these- differences.

I .- % .

--Information must .tie organized if itiis to be-useful. Too-Often,.,,
-

e/) organizing knowledge. In reading we know enough about the phenom-

educational decision-makers have the option of too littlelinforma-
. ,...

tion (a single test score) or too much information (a myriad cif . I.'

.behavioral objective-scores). Theory provides a useful-tool for

ezion to Lund models of the process that are of practical value
V

creating tests and interpreting teat data.

'these recommendationg build on the assumption that, if viewed properly,

ttie acquisition of reading follows a small number: of fair .ly sImple'themes,

,

and that assessment reflecting these themes. in 9 straightforwa rd fashion.

can serve directly for decision-making. Research on reeding abounds. Much

of It portrays reading as a complex df interactiVe skills, ia8syncratic

to the individual student-i'eachet-schoorcombiehation.. Such a description
. A

may be partly true--it certainly lends itself well to tteiefeatioh of intri-.

cate flow charts and complex computer kograms. NI we think that reading,
.,

- .

is perhaps not no intricate after all. Teaching a child wread'is smile-

times a demanding Las k,
. ,

but mankteacherg succeed at this task year after
, I

.

yeaf- -sdccess In this endeavor
-

is certainly more common than success in
. , .

.

teaching a Computer to read. ,

The prestjimptiin of,"complexity".goesagainst the canon of-.parsimony,

but more troUblidg, it _leaves 1s unable.tb take action -7exp,rfence is a

poor guide whedevery situation is unittlie: The concept of-independent
e

, .

26
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Processes is simple and practical, and readily serves as a baesis for action.

Research is paying off. There have been some false leads, and progress has

seemed slow at ,times. But we believe that the next ten years will see, some

significant breakthroughs in the assessment of reading--we are seeing some

useful results already (e.g., McDonald & Elias, 1975). We are not about

to solve all of our problems--curriculum development and teacher training

will not be immediately influenced by imprOved assessment techniques. But

the availability of a richer information, base from the differential assess-

Iment of reading skills will leave decision-makers at all levels in a better

,position to find out where they need to take action.

S.

a

27
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Footnotes

.

(1
Preparation of this paper vasCsypported in part by a grant from the

Carnegie Foundation. We are grateful to Priscilla Drum, Dorothy Piontkowski,

Barbara Tanner, Kay Thdiesen, and Barbara Tingey for their assistance

2
The justification for some of the,simplificatlion may be questiionable,

to be sure--for instance, when,one looks at the distribution of scores on''

the basic literacy index, it is not xlear why making twelve correct respqnses

to the eighteen questions should be identified as success, whereas making

eleven or fewer correct should be failure. 'There are procedures for vali-

datingdating sttch decisions (Calfee, 1977), but these were not in force peril.
60

Mofeover,'the several indices and test hatteries in the Minnesdta A sessment

may, in fact, be measuring a single underlying trait ("Theke were 12 measures
,--

.

of a schools reading performance level. Correlation analmis showed these'
.

.,% 1
12 to be highly intercorrelated" p4 140. to a degree that the test is uni-

.

lir&

.
./.

dimensional, the analysis could need a siarrindgX, rather than the several
9- -

provided. In fact, we suspectAthit the .6or e ation is due to the fact that

l
AtA

many of the items are not particularly clea
, and that several of the indices. 'et.

4

S

were constructed, to use lwerlappi. items.
4

..s4

r '

,
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A

n this'exercise we want to see how.well you Can recognize a prefix or a 'suffix
n a word. Fo each part read, the key word and decide whether it has only a prefix
o ly a suffix, bath a prefix and a suffix, or neither a prefix nor a suffix.
Then fill in th oval next to your,choice.

Example 1

The word run, has

O -only a prefix
O only a suffix
CD both a prefix and a suffix

rTeit'her a prefix nor a suffix

CD I don't know

A. The wor d careless has

CD only a prefix
CD only a suffix
CD both a prefix and a suffix
CD neither a prefifc nor a suffix

CD I don't know

B. The word disagreeable has

CD only a prefix
CD only a suffix
CD both a prefix and a suffix
J neither a prefix nor a suffix

ir -

.0' I don't know

Example 2

-the word ,r&act has

CD only a prefix
'CD only a suffix .

CD both a prefix and'a suffix
0 neither a prefii nor a suffix

CD I don't know

E\ The word mister haS

CD only' a prefix .

CD only a suffix
',CI both a prefix and a suffix
ID neither a prefix nor a suffix

CD I don't know

F. The word preheat has

0 only,a prefix, V.
CD only a suffix
CD both a prefix And a suffix,
CD neither A prefix nor a suffik

CD I don't know

C. The word discolor has C'.

CD only a prefix,
CD only a suffix

0- CD both a prefix and a suffix
0 neither a prefix nor a suffix

0 I' don' t know

- D. The word impossible

CD orily a -prefix

O only a suffik '
0 bota prefix and a suffix
c) neither a prefix nor a suffix

CD I don't know

H.

The word reddish has

CD only a prefix
CD only a suffix
CD (both a prefix and a suffix
CD neither a prefix nor a suffix

CD I don't .know

The\word union ha

CD only a prefix,
CD only a suffix
c) both a prefix and a suffix,
CD neither a prefix nor a 'Suffix

CD I don't know

Figure 4. Exercise testing prefixes and suffixes. Data Of Minnesota
Educational Assessfnent Program.(MEAP) 1974.
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In this exercise we want to see how well you can use heclues given in a passage
to select the best word to complete a sentence. In each paft you aie to read the
passage and the four choices which follow it. Then decide which word best com

-pletes the sentence with the,blank space and fill ilkthe oval next1,to your cho ce. ,.

4
Example 1

--Al

The sun had set and now everything was outside.
L 77

C) light i

dark

O wet'
0 warmer

CD I don't know

Example 2

They watched the dog

O scratch
C) cat
C) feed

C) pet

C) I don't know,

his fleas.

A. The. zebra, unlike k horse, is

O striped
0 black.

Chairy
0 nervous

O I don't know

all over

B. After Billy tore his pants,he c&rried them to hid mother and she

them up.

o cut
C)folded
o pushed
o sewed

01 don't know

Figure 5. Exercise designed 'to tap vocabulary knowledge. Data of Minnesota.
Educational Assessihent Program (MEAP) 1974.
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No. Schools Means 1

Variable Level ' Sample 3'V..' Y3.
r ..:

.

SPSESGE3 <20% 68
.

59.4
20-40 106 62.9
>40 52 66.8

SREDMAT <50% 44 66.6
/-1 50-75 1.29 63.6

>75 53 57.3,
e

'..

SSCHLI

'300
_...30f. 42 58.4

142.

.,,r

4 63.41
>60, 42 _64.6

School Measures

Socio- Percent s dents in scho
economic frOm high SES homes:
status

Figure 6.
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Average Percent
Correct Answers' No.pf
on Reading Test

4
Schools

less th 20%
\ 59

,.
20-40% ....o;www' 63

more than 40% 1 67
.

(68)

(106)

(52)

Percent.., tudents in school

with limited readi g mate-
rials irOlome:

less than 50% 67,

'50-75% 64 ;

(44)

(12)
more that. 75% 57 (53)

Percent 'students using
library least

once p- week:.

Tess than 30% 58 (42)
30-60%\ 63 2 (142)

more than 60% 65 (42)
*-

. .

Illustration of reportcing format from MEAD (Chapter
easier -to -read format.

.

) and

Note: In the original table, three samp es are.presented,
but without any clear indication, how they differ.

\
We present the data for 'Sample 3 only.
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Dr. AlberrEinslein's neighbor was worried. Every day her small daughter went
i / ' k

on the great scientist. At last the mother went to Einstein. She told him she
I /

if the girl,yas keeping him from his work. lo

l'

to .all

was sorry

"Oh, not 1," Einstein told her. "I like her to come tlfsee me. We get along

quite wq,11."

"But what could you and an eight -yea% -old girl have in common?" asked the mother,

"A great deal," said the scientist. "I love the jelly beans dile brings me. 'And .he

loves the way I do her arithmetic lesson."

r

1. !low old was the 'orl'in the story? 6

6, 8, or 9 years old
ti

-o
2. What two things did the girl bring to Einstein each day?

Her violin and a letter from her mother; gum diops and her music book; he

arithmetic lesson and jelly beans

3. What do you believe Einstein though about the lessons?

Were they new, easy, or strange for him?
I"

We talk about a dog being ma ' best friend, but as often as not It's really the'other

way arounO. My Great Dane, Max fov.,bXample, seems to thing of me as hi' pek,,,

To begin with, he is bigge .than I am. Max stands seven and a haft eet on his hind

egs and weigh; 280 pounds. There is "Something about a &mg as big as a Shetland pony4.

that ceps you fpom ordering,him around quite as you would, say.a poodle. But Mak has

gotten-the idea that he was really meant to be a lap dog. He wi dome when I am a e

and _lie across legs, which makes it -quite' impbssible for m to move until he want me

to. And if he deeides"to sleep in a spot where I will stuL le over1him constantly--well,

there Is no mov4n him, of cou se.

1. How much does Max weigh?

100; 200, or 300 pounds?

2. In this stor)! Max's oWner'compares his .ize to another animal
4 Name the nnimal.

si

. ,

A teddy bear, a poodle, or a Shetlan. pony?

3. How does the .author feel about the Gazing "a'dog is rgn'S best friend"?%. ^ .

oor

He agrees 1th it; he thinks t opposite is true; he thinks it isn't tine for Max

Figure 7. Examples of materials from IRAS1for testing comprehension of narrative passages

(portions of passa ..omitted). After Calfee S Calfee, 1977.
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